Identification and characterization of the Ipomoea nil RelA/SpoT Homologs (InRSHs) and potential directions of their transcriptional regulation.
Although the stringent response has been known for more than half a century and has been well studied in bacteria, only the research of the past 19 years revealed that the homologous mechanism is conserved in plants. The plant RelA/SpoT Homolog (RSH) genes have been identified and characterized in a limited number of plant species, whereas products of their catalytic activities, (p)ppGpp (alarmones), have been shown to accumulate mainly in chloroplasts. Here, we identified full-length sequences of the Ipomoea nil RSH genes (InRSH1, InRSH2 and InCRSH), determined their copy number in the I. nil genome as well as the structural conservancy between InRSHs and their Arabidopsis and rice orthologs. We showed that InRSHs are differentially expressed in I. nil organ tissues and that only InRSH2 is upregulated in response to salt, osmotic and drought stress. Our results of the E. coli relA/spoT mutant complementation test suggest that InRSH1 is likely a (p)ppGpp hydrolase, InCRSH - synthetase and InRSH2 shows both activities. Finally, we referred our results to the recently published I. nil genomic and proteomic data and uncovered the complexity of the I. nil RSH family as well as potential ways of the InRSH transcriptional regulation.